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Five Key Points on Setting Delta
Environmental Flows
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Five Key Points

Environmental flows are more than just volumes of
inflows and outflows

Recent flow regimes both harm native species and
encourage non-native species

Flow is a major determinant of habitat and transport

Recent Delta environmental flows are insufficient to
support native Delta fishes for today’s habitats

A strong science program and a flexible management

regime are essential to improving flow criteria
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1. Bill Fleenor: Hydrologic Changes
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3.Jim Cloern: Managing the Estuary for an Uncertain Fut
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Hydrologic Changes to the Delta

A Physical /Habitat changes
A Consumptive use increases
A Inflow decreases

A Outflow decreases

A Water quality degradation



Whipple et al. 2012



Historical habitat lost

m— waterway
pond/lake

seasonal pond/lake

tidal freshwater emergent wetland

nontidal freshwater emergent wetland
willow

valley foothill riparian

wet meadow/seasonal wetland

vernal pool complex

alkali seasonal wetland complex
inland dune scrub

grassland

woodland/savanna

Whipple et al. 2012
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Increases Iin consumptive use

Export Pumping
m Delta C/U
M Upstream C/U
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Inflow Changes to Delta (maf)

M San Joaquin River
M Sacramento River I I |

1992-2011

Nov Dec Feb Mar Apr May Jun

Dayflowand Unimpaired data, DWR



DeltaTrends (maf)

Exports from Delta

. . . . . - . . . . Exports have increased

significantly every month
except May

1956-2011

Outflow from Delta
1956-2011
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Outflow has decreased

. . L l significantly in the Fall

and early Winter

Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Dayflowdata, DWRafter Cloern& Jassby012



Water Quality Conseguences
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Ecosystem In stress

Export Pumping
m Delta C/U
W Upstream C/U
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Habitat loss Increased CU
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The LSZ: Where, how big?

Daily-average Depth-averaged Salinity: 12/04/1994

Outflow:
478 n? /sT

16800cfs

Daily-average Depth-averaged Salinity: 01/15/1995

y-av —— Outflow:
Daily-average Depth-averaged Salinity: 09/01/1995 5045 113 /s T
Outflow: 209950 cfs
448 /s |
15800cfs




Habitat Components
Dynamic Low High }
Salinity Zone low (




Light Extinction

Increasing X2

Delta Smelt —_—
Young striped bass
SummerandFall

Mysid shrimp

Copepods
(3 species)

IEP Monitoring Data



